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LETTERS
Travelers to rabies-endemic 
regions should avoid contact with 
wild and feral animals, even in 
seemingly safe captive settings (2). 
Any mammal can be rabid, and 
infectious animals might appear 
healthy for several days before 
illness onset; avoiding all wild and 
feral animals while traveling is the 
ideal preventive measure. All animal 
bites and scratches should be washed 
thoroughly with soap and water and 
receive immediate medical attention 
(2).
Acknowledgments
We thank affected travelers for 
participating in this investigation and the 
safari lodge staff and travel agents for 
their assistance in reaching travelers. We 
are also grateful to the Kenya Central 
Veterinary Laboratory and to Michael 
Niezgoda, Ivan Kuzmin, and the staff of 
the CDC Rabies Program for laboratory 
support. Finally, we thank all collaborators 
at the Department for Disease Surveillance 
and Response and Field Epidemiology 
and Laboratory Training Program at the 
Kenya Ministry of Public Health and 
Sanitation, Kenya Wildlife Service, Kenya 
Ministry of Forestry, Kenya Ministry 
of Livestock Development, the World 
Health Organization’s International Health 
Regulations Ofﬁ  ce, and all US state public 
health partners for their support and 
partnership during this investigation.
Emily W. Lankau, 
Joel M. Montgomery, 
Danielle M. Tack, Mark Obonyo, 
Samuel Kadivane, 
Jesse D. Blanton, 
Wences Arvelo, Emily S. Jentes, 
Nicole J. Cohen, 
Gary W. Brunette, Nina Marano, 
and Charles E. Rupprecht
Author afﬁ   liations: Centers for Disease 
Control and Prevention, Atlanta, Georgia, 
USA (E.W. Lankau, D.M. Tack, J.D. Blanton, 
E.S. Jentes, N.J. Cohen, G.W. Brunette, 
N. Marano, C.E. Rupprecht); Centers for 
Disease Control and Prevention, Nairobi, 
Kenya (J.M. Montgomery, W. Arvelo); and 
Ministry of Public Health and Sanitation, 
Nairobi (M. Obonyo, S. Kadivane)
DOI: http://dx.doi.org/10.3201/eid1807.120081
References
  1.   Rupprecht CE, Hanlon CA, Hemachudha 
T. Rabies reexamined. Lancet Infect Dis. 
2002;2:327–43. http://dx.doi.org/10.1016/
S1473-3099(02)00287-6
  2.   Brunette GW, editor. CDC health informa-
tion for international travel, 2012 (the yel-
low book). New York: Oxford University 
Press; 2011.
  3.   Manning SE, Rupprecht CE, Fishbein D, 
Hanlon CA, Lumlertdacha B, Guerra M, 
et al.; Advisory Committee on Immuniza-
tion Practices Centers for Disease Control 
and Prevention (CDC). Human rabies pre-
vention—United States, 2008: recommen-
dations of the Advisory Committee on Im-
munization Practices. MMWR Recomm 
Rep. 2008;57(RR-3):1–28.
  4.   Cleaveland S, Kaare M, Knobel D, Lau-
renson MK. Canine vaccination—provid-
ing broader beneﬁ  ts for disease control. 
Vet Microbiol. 2006;117:43–50. http://
dx.doi.org/10.1016/j.vetmic.2006.04.009
    5.   Berry HH. Surveillance and control of 
anthrax and rabies in wild herbivores 
and carnivores in Namibia. Rev Sci Tech. 
1993;12:137–46.
  6.   Pan American  Health  Organization.  Ra-
bies (ICD-10 A82). Zoonosis and com-
municable diseases common to man and 
animals, 3rd ed. Washington (DC): The 
Organization; 2003. p. 246–75.
  7.   Pfukenyi DM, Pawandiwa D, Makaya PV, 
Ushewokunze-Obatolu U. A retrospective 
study of wildlife rabies in Zimbabwe, be-
tween 1992 and 2003. Trop Anim Health 
Prod. 2009;41:565–72. http://dx.doi.
org/10.1007/s11250-008-9224-4
  8.   Feder HM, Nelson RS, Cartter ML, Sa-
dre I. Rabies prophylaxis following the 
feeding of a rabid pony. Clin Pediatr 
(Phila). 1998;37:477–81. http://dx.doi.
org/10.1177/000992289803700803
    9.    Shwiff SA, Sterner RT, Jay MT, Parikh 
S, Bellomy A, Meltzer MI, et al. Direct 
and indirect costs of rabies exposure: a 
retrospective study in southern California 
(1998–2002). J Wildl Dis. 2007;43:251–7.
Address for correspondence: Emily W. Lankau, 
Centers for Disease Control and Prevention, 
1600 Clifton Rd  NE, Mailstop C01, Atlanta, 
GA 30333, USA; email: vij3@cdc.gov 
Culicoids as 
Vectors of 
Schmallenberg 
Virus
To the Editor: In autumn 
2011, an unidentiﬁ   ed disease of 
livestock was reported on both sides 
of the Dutch–Germany border. By 
using metagenomics, the etiologic 
agent of this disease was identiﬁ  ed 
as a novel orthobunyavirus and 
named Schmallenberg virus (SBV) 
(1). Other members of the genus 
Orthobunyavirus (e.g., Akabane 
virus) are widespread in Africa and 
Asia; biting midges (Culicoides spp.) 
and mosquitoes are responsible for 
transmitting these viruses. Hence, we 
reasonably assumed that European 
culicoids might be responsible for 
transmitting SBV within Europe. 
We present evidence that culicoids 
captured October 2011 in Denmark 
contained SBV RNA and most likely 
are vectors for this agent.
In autumn 2011, culicoids were 
collected from several sites within 
Denmark. One site, a chicken farm in 
Hokkerup (online Appendix Figure, 
wwwnc.cdc.gov/EID/article/18/7/12-
0385-FA1.htm), was selected for study 
because of its location close (6 km) 
to the German border and proximity 
(<10 km) to an SBV-infected sheep 
farm in Germany, as reported on 
March 9, 2012, by the Friedrich 
Loefﬂ  er Institute surveillance website 
(www.ﬂ  i.bund.de).  The  culicoids 
were collected during October 
14–16 by using a Mosquito Magnet 
Independence trap (Mosquito Magnet, 
Lititz, PA, USA) baited with carbon 
dioxide and octenol. Midges were 
sorted manually into 91 specimens of 
the C. obsoletus group (comprising C. 
obsoletus,  C. chiopterus,  C. dewulﬁ  , 
and  C. scoticus) and 17 of the C. 
punctatus sensu stricto group, then 
stored at −20°C.
Pools of culicoids were 
homogenized in water (100 μL) by 
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using a 3-mm stainless steel bead 
(Dejay Distribution Ltd., Launceston, 
UK) in a TissueLyser II (QIAGEN, 
Hilden, Germany) for 1 min at 25 Hz 
(2). After homogenization, additional 
water (100 μL) was added to the 
samples, and then the mixture was 
centrifuged at 3,000 × g for 5 min. 
Nucleic acids were extracted from 
the supernatant (100 μL) by using 
a MagNA pure LC Total Nucleic 
Acid Isolation Kit on a MagNA 
pure LC (Roche Diagnostics, Basel, 
Switzerland) and eluted in water (50 
μL).
Two separate 1-step reverse 
transcription quantitative PCRs (RT-
qPCRs), targeting the L segment and 
the S segment of SBV RNA, were 
performed according to protocols 
provided by the Friedrich Loefﬂ  er 
Institute in Germany (1) on the 
extracted nucleic acids by using a 
Mx3005p qPCR system (Agilent 
Technologies, Palo Alto, CA, USA). 
Another RT-qPCR targeting ruminant 
β-actin mRNA was performed as an 
internal endogenous control (3).
Two of 22 pools tested strongly 
positive for the large (L) and small 
(S) segments of SBV RNA. Each 
positive sample was derived from 
5 midges of the C. obsoletus group. 
One pool produced cycle threshold 
(Ct) values of 26.4 and 24.5 (in the 
L segment– and S segment–speciﬁ  c 
assays, respectively), whereas the 
second positive pool gave Ct values 
of 28.8 (L segment) and 27.6 (S 
segment). These pools were negative 
for the internal endogenous control 
that targeted the bovine/ovine β-actin 
mRNA. This result makes it unlikely 
that the detection of SBV RNA within 
the midges resulted from recent blood 
meals from infected animals remaining 
within the culicoids and suggests the 
virus has replicated within the midges. 
The PCR amplicons (145 bp; Figure) 
from the L segment–speciﬁ  c RT-qPCR 
were sequenced by using BigDye 1.1 
chemistry on an ABI 3500 Genetic 
Analyzer (Applied Biosystems, Foster 
City, CA, USA). The sequences of 80 
bp from the amplicons, excluding the 
primer sequences, had 100% identity 
with the expected region of the SBV 
segment L (1).
Reported Ct values generated by 
using the same assays from blood of 
naturally infected cattle were 24–35 
(1). Usually, ≈100 μL of bovine/ovine 
blood is used for virus detection, 
whereas <1 μL of blood remains 
in a midge after a blood meal. This 
uptake of blood should therefore 
lead to a Ct value that is at least 6–7 
units higher (≈100-fold lower level of 
RNA) when a single midge is tested 
by RT-qPCR (4). Thus, even if all 5 
culicoids in a pool had recently taken 
a blood meal from a viremic animal, 
the Ct values observed here strongly 
suggest replication of SBV within the 
C. obsoletus group midges. However, 
in principle, other hosts of SBV could 
have a much higher level of viremia 
than cattle and could provide the levels 
of SBV RNA detected. C. punctatus 
s.s. midges cannot be ruled out as a 
possible vector of SBV because of the 
limited number of insects tested.
Our study demonstrates the 
presence of SBV RNA in C. obsoletus 
group midges caught in Denmark 
during October 2011. The low Ct 
values (i.e., high SBV RNA levels) 
and the absence of ruminant β-actin 
mRNA in these samples strongly 
suggest that SBV replicates in these 
midges and hence that the C. obsoletus 
group midges are natural vectors for 
this virus.
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Figure. RNA extracted from pools of Culicoides obsoletus group midges was tested in 
1-step reverse transcription quantitative PCRs (RT-qPCRs) for the Schmallenberg virus 
large segment, and the products were analyzed by agarose gel electrophoresis. Lanes 
1–8, C. obsoletus group midge pools 1–8; lanes 9–10; negative and positive controls, 
respectively. Numbers below lanes are cycle threshold values from RT-qPCRs; –, no value. 
M, size marker. Amplicons (145 bp) from positive pools were extracted and sequenced.LETTERS
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Buruli Ulcer in 
Gabon, 2001–2010
To the Editor: Worldwide, 
Buruli ulcer is the third most common 
mycobacterial infection, following 
only tuberculosis and leprosy (1,2). 
It has been identiﬁ  ed in 30 countries, 
including 12 African countries (1–3). 
For Gabon, the ﬁ  rst report of a case 
consistent with Buruli ulcer was 
published in 1961 (4). The patient was 
a European woman who sought care at 
a hospital in Lambaréné for a painless 
upper arm nodule, which evolved into 
a plaque and then an extensive ulcer. 
The only other Buruli ulcer reports 
available for Gabon are a case report 
from 1968 and a case-series report 
from 1986 (5,6). We report data for 
Buruli ulcer in this sub-Saharan 
African country for 2001–2010, 
including prevalence within a hospital 
population and clinical presentation of 
the cases. These data can be used to 
assess long-term developments in the 
number of cases of Buruli ulcer in this 
region.
In Gabon, the major focus 
of Buruli ulcer is the area around 
Lambaréné (population ≈25,000), the 
capital of Moyen Ogooué Province 
(population  ≈35,000). It is located 
near the equator in the central African 
rainforest. Lambaréné lies near the 
conﬂ  uence of 2 major rivers, Ogooué 
and Ngounié, and is the starting point 
for one of the largest river deltas in 
Africa. Numerous lakes are present 
throughout the region.
The Albert Schweitzer Hospital 
in Lambaréné serves the entire 
province. At this hospital, Buruli ulcer 
is diagnosed on the basis of clinical 
presentation. In addition, tissue 
samples are sent to the Prince Leopold 
Institute of Tropical Medicine in 
Belgium for PCR analysis. All cases 
are treated surgically, and since 2006, 
patients have received rifampin and 
streptomycin as well. Since 2007, 
patient information has been recorded 
on a BU-02 form, designed by the 
World Health Organization to register 
and report cases of Buruli ulcer (1). 
We reviewed cases of Buruli ulcer 
at the Albert Schweitzer Hospital. 
We checked the hospital registry and 
patient records from 2001 through 
2010 to identify probable cases of 
Buruli ulcer on the basis of clinical 
appearance and response to treatment. 
We also gathered information from 
BU-02 forms from 2007 through 
2010.
During 2001–2010, the number 
of patients admitted to surgical wards 
because of suspected Buruli ulcer 
ranged from 5 to 40 per year (average 
25 patients/year) (Figure). Despite 
moderate variability from year to year, 
the number of cases over the years 
increased (χ2 for trend, p = 0.003), 
which could be associated with 
increased awareness of the disease. 
The variability was not caused by 
changes in the number of patients 
hospitalized.
During 2007–2010, detailed 
clinical information from BU-02 
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Figure. Number (line) and prevalence (in parentheses) of Buruli ulcer cases, Gabon, 2001–
2010. 